###### 

uMzimkhulu subdistrict showing study clusters

###### 

Click here for additional data file.

Introduction
============

Policy shifts over the past few years in South Africa are making critical HIV prevention and treatment interventions increasingly available.[@ref1] HIV counselling and testing is the first step in accessing such interventions; however, testing rates remain low. In South Africa, where the national prevalence of HIV in adults in 2009 was 17%[@ref2] and the antenatal prevalence in women aged 15-49 years was 30% in 2010,[@ref3] a 2008 survey indicated that only 25% of those aged 15-49 years had had an HIV test in the past 12 months and knew their status.[@ref4] The situation is similar in other sub-Saharan African countries, with Botswana being the only country where more than 50% of adults aged 15-49 reported undergoing an HIV test in the past 12 months and receiving their results based on data from demographic health surveys.[@ref5] In an era where approaches such as HIV testing with immediate antiretroviral therapy ("test and treat") are being considered as a strategy to eliminate HIV transmission,[@ref6] high population levels of HIV testing are critical.

Expanding the coverage of HIV testing requires innovative approaches such as home based HIV counselling and testing.[@ref7] [@ref8] Community based approaches to HIV counselling and testing have been implemented in several countries in sub-Saharan Africa, and an implementation handbook has been published by the World Health Organization,[@ref9] but little rigorous evidence of the effectiveness of this approach exists.[@ref10] A recent Cochrane review[@ref11] of home based HIV counselling and testing in low and middle income countries identified only one eligible study (a randomised controlled trial in Lusaka, Zambia) for inclusion.[@ref12] The Zambian study randomised community clusters to HIV counselling and testing either at a local clinic or at an optional location (most commonly the home) and found an almost fivefold (relative risk 4.7) increase in counselling and testing in the optional location group. This trial was undertaken in an urban area and this approach has never been evaluated in a rural setting with a high prevalence of HIV. The Cochrane review concluded that data are insufficient to recommend large scale implementation of this approach.[@ref11]

South Africa seems well suited for home based HIV counselling and testing, given its diverse geography, limited access to healthcare facilities in some high risk settings, varied levels of infrastructure, and epidemiological HIV profile. We assessed the effectiveness of home based HIV counselling and testing compared with facility based HIV testing in South Africa.

Methods
=======

The home based HIV counselling and testing study was undertaken in the rural uMzimkhulu subdistrict of Sisonke district, KwaZulu-Natal province, South Africa. This subdistrict is in one of the poorest areas in South Africa, where 77% of households live below the poverty line. The area is characterised by dispersed rural settlements with minimum economic activity, and out-migration to urban centres for work is common.[@ref13] A large proportion of households are headed by women.[@ref13] Antenatal HIV prevalence in the Sisonke district is 37%, placing it within the 10 highest HIV prevalence districts in the country.[@ref14]

Study design
------------

We undertook a cluster randomised controlled trial to assess the effect of home based HIV counselling and testing on the primary outcome, prevalence of testing for HIV. Secondary outcomes included HIV awareness, stigma, sexual behaviour, vulnerability to violence, and access to care. We randomly assigned clusters rather than individuals, thereby avoiding the potential contamination between intervention and control groups and more accurately following the approach that would be taken at scale.

Randomisation
-------------

To limit the risk of contamination between clusters we used census data from Statistics South Africa to demarcate clusters with similar estimated population sizes and suitable borders or natural boundaries (such as roads, rivers, and hills). We undertook a cross sectional baseline household survey in all 16 identified clusters between September and November 2008. Trained data collectors conducted a door to door survey of all adults in the households to collect information on characteristics needed for randomisation: sociodemographic characteristics and history and location of previous HIV testing.[@ref15] No stratification or matching was deemed necessary based on the results from the baseline survey, and we included all 16 clusters for randomisation. We used simple computer generated randomisation with clusters assigned in a 1:1 allocation ratio (see supplementary figure). Data collectors who undertook the post-intervention survey were different staff from the team implementing the intervention and were masked to the allocation assignment---that is, they were not informed about the cluster allocation.

Home based HIV counselling and testing intervention
---------------------------------------------------

In collaboration with the Sisonke district department of health we developed the home based HIV counselling and testing intervention whereby local women selected from within the intervention clusters were trained as lay counsellors. Only female counsellors were included in this rural area, after consultation with the village chiefs, because it would not have been deemed culturally appropriate for men to counsel women without their husband present and this area is largely headed by women as most men migrate for work. Selection criteria for lay counsellors included completion of 12 years of schooling, residence in the intervention area, and a history of community work.

The intervention team included a clinical nurse supervisor, 11 lay counsellors (three clusters had two counsellors each owing to the distances between households), and four intervention supervisors, who were all from the subdistrict and spoke the local language, a mixed dialect of Zulu and Xhosa. All staff completed a 10 day nationally accredited course in HIV counselling and testing, and the counsellors spent four months being supervised in local health facilities to gain experience of testing.

At the start of the intervention a period of extensive community mobilisation took place. This involved the counsellors having discussions with local chiefs and traditional leaders about HIV and HIV counselling and testing. Through these discussions the community leaders were encouraged to be the first in their communities to be tested. Counsellors also arranged slots to have discussions about HIV and HIV counselling and testing at regular chief gatherings (imbizos), women's meetings, and pension days, where leaders and counsellors discussed the importance of HIV counselling and testing.

From September 2009 to November 2010, the lay counsellors carried out door to door visits of all households in the designated intervention clusters. After seeking permission from the household head, the lay counsellors offered free pretest counselling, HIV testing, and post-test counselling to all household members aged 18 years and older. Adolescents aged 14-17 years were also offered testing provided they had parental or guardian consent in accordance with national guidelines. Counsellors were trained to encourage couples counselling and testing.

Lay counsellors gave basic education on HIV/AIDS, after which clients were allowed to make a choice regarding participation. Those who volunteered to participate were then met individually (or as couples) in a private room or section of the home, where pretest counselling, HIV testing, and post-test counselling took place.

The counsellors used the same rapid HIV test kits that were used by district health facilities during the study period: SD Bioline (Standard Diagnostics, Korea) for screening, and SENSA Tri-line (Hitech Healthcare, China) for confirmation of HIV positive test results. Those who tested positive were given a referral letter to be taken to a local healthcare facility of their choice for CD4 testing and other HIV related services. HIV positive clients were also contacted approximately twice by their counsellor after diagnosis to assess progress and access to needed health and social services.

Standard care was available in control clusters, which consisted of HIV counselling and testing services at local clinics and some non-governmental organisation mobile outreach teams. HIV testing in clinics is also generally undertaken by lay counsellors, although it may be undertaken by nurses if no lay counsellors exist. Midway through the study, in 2010, a national HIV counselling and testing campaign was launched by the minister of health.[@ref16] The campaign aimed to promote HIV testing in clinics and government hospitals and in mobile units going from clinics into communities. Home based testing was not part of the campaign. The target was to test 15 million South Africans by June 2011. This cointervention took place in the subdistrict where our trial was based; however, after discussions with the district it was decided that the campaign would only be implemented in the control communities since our intervention was already delivering HIV counselling and testing services in the intervention communities and would contribute to the district campaign targets. No radio or other mass media was used to communicate about the campaign.

Data collection
---------------

A household survey was undertaken between February and May 2011 in the 16 randomised clusters, approximately 18 months after the start of the intervention, to measure primary and secondary study outcomes. The primary outcome was collected at baseline and post-intervention, whereas the secondary outcomes were only collected in the post-intervention survey. No longitudinal follow-up took place. All households were visited for both the baseline and the post-intervention surveys and no sampling was undertaken. All data were collected on mobile phones in the field and transmitted to a central web based server.

In addition to questions asked in the baseline survey, to develop the post-intervention survey questionnaire we adapted validated questions related to sexual risk behaviour, HIV knowledge, and stigma from other studies in South Africa.[@ref17] [@ref18] [@ref19] Table 1[](#tbl1){ref-type="table"} lists the predefined primary and secondary outcomes, number of items for composite indices, and the hypothesised difference between study arms.

###### 

 Primary and secondary outcome measures in home based HIV counselling and testing intervention

  Indicator                                                                                                            No of items for composite indices   Expected difference between study arms due to intervention
  -------------------------------------------------------------------------------------------------------------------- ----------------------------------- ------------------------------------------------------------
  **Primary outcome**                                                                                                                                      
  HIV awareness:                                                                                                                                           
   Having had an HIV test                                                                                              NA                                  Higher in intervention arm
  **Secondary outcomes**                                                                                                                                   
  HIV awareness:                                                                                                                                           
   Knowledge that someone with HIV/AIDS can look and feel healthy for many years                                       NA                                  Higher in intervention arm
   Disclosed results of most recent HIV test to someone                                                                NA                                  Higher in intervention arm
   Received couple counselling with most recent HIV test                                                               NA                                  Higher in intervention arm
  Stigma:                                                                                                                                                  
   Agree that people with HIV are treated badly in the community owing to their HIV status                             NA                                  Lower in intervention arm
   Any stigmatising behaviours observed in the community in the past year towards people with HIV/AIDS                 17                                  Lower in intervention arm
   Any stigmatising behaviours experienced by HIV infected individuals in past year\*                                  17                                  Lower in intervention arm
  Sexual behaviour:                                                                                                                                        
   More than one sexual partner in the past three months                                                               3                                   Lower in intervention arm
   Any casual partner (any one-off partner or ongoing non-primary partner in past three months)                        2                                   Lower in intervention arm
   Condom use at last sexual intercourse                                                                               3                                   Higher in intervention arm
  Vulnerability to violence:                                                                                                                               
   Ever been forced to have sex by partner                                                                             3                                   Lower in intervention arm
   Experience of an episode of physical, sexual, or verbal intimate partner violence since disclosure of HIV status†   14                                  Lower in intervention arm
  Access to care:                                                                                                                                          
   CD4 count test performed for individuals testing HIV positive                                                       NA                                  Higher in intervention arm

NA=not applicable.

\*Restricted to those reporting being HIV positive on most recent HIV test.

†Restricted to those who reported disclosing the results of their most recent HIV test.

Statistical analysis
--------------------

We carried out a sample size calculation for the primary outcome, prevalence of HIV testing. The intracluster correlation coefficient estimated from the baseline survey was 0.02. To detect an increase in the proportion of people who had an HIV test from 32% to 45% post-intervention with 90% power and significance level of 0.05, we needed eight clusters per arm (16 clusters in total) and approximately 250 participants per cluster. The conservative estimate of effect size due to the intervention was based on rates of HIV testing from national surveys at the time the study was planned.[@ref18]

We summarised continuous measures by means and standard deviations, and categorical measures by proportions. We calculated prevalence ratios for all outcomes. For the main outcome and all secondary outcomes (except for the two outcomes among HIV infected people) we used a hierarchical generalised linear model for the negative binomial family taking into account the design effect by including clusters and households nested within clusters as random effects. The hierarchical model was deemed most appropriate owing to the dependency structure within households (multiple people within a household could have been tested), which needed to be taken into account. We ran this model in SAS. For the two secondary outcomes among HIV infected people we used a generalised linear model for the binomial family with a log link, taking into account the design effect through robust clustering owing to the small size of this subgroup. This model was run in Stata (version 11.0). We assessed potential confounding due to baseline differences in drinking water source, electricity, and ownership of a mobile phone. Inclusion of these factors in the model did not change the estimated prevalence ratio for the main outcome measure.

Subgroup analysis by sex was prespecified and therefore we assessed the homogeneity of the intervention effect by sex. Although we found non-significant interactions between sex and primary and secondary outcomes, for information purposes we present the main outcome stratified by sex. All statistical analyses were by intention to treat.

Ethical considerations
----------------------

All participants gave oral informed consent for participation in the study, and written informed consent for HIV testing, in accordance with local district procedures. Information sheets were read and given to prospective participants in the local languages (Zulu or Xhosa) with explanations about the home based HIV counselling and testing intervention.

Results
=======

All 16 randomised clusters took part in the post-intervention survey and were included in the analysis (fig 1[](#fig1){ref-type="fig"}). Few baseline differences were noted between the intervention and control arms (table 2[](#tbl2){ref-type="table"}). The control arm was slightly better off in terms of infrastructure (more likely to have piped water, electricity, mobile phone ownership). The prevalence of HIV testing was similar across the arms at baseline (table 2).

![**Fig 1** Trial profile](doht010500.f1_default){#fig1}

###### 

 Characteristics of home based HIV counselling and testing and control arms. Values are number (percentage) of participants unless stated otherwise

  Characteristics                                     Baseline survey (Sept--Nov 2008)   
  --------------------------------------------------- ---------------------------------- -------------
  No of participants interviewed                      2276                               2434
  Drinking water source:                                                                 
   Piped into house or yard                           80 (4)                             460 (19)
   Borehole or public tap                             945 (41)                           566 (23)
   Surface water and other                            1251 (55)                          1406 (58)
  Type of toilet:                                                                        
   Flush                                              27 (1)                             51 (2)
   Pit or ventilated improved pit                     2223 (98)                          2298 (94)
   None or open                                       20 (1)                             85 (3)
  Electricity used for cooking                        282 (12)                           702 (29)
  Ownership of a mobile phone                         1704 (75)                          2034 (84)
  Mean (SD) No of household members aged \>18 years   2.6 (1.5)                          2.9 (1.6)
  Female                                              1579 (69)                          1585 (65)
  Mean (SD) age (years)                               41.5 (18.6)                        41.4 (18.6)
  Education level:                                    140 (6)                            166 (7)
   None                                               1040 (46)                          917 (38)
   Some primary                                       838 (37)                           847 (35)
   Completed primary                                  225 (10)                           358 (14)
   Completed high school                              33 (1)                             146 (6)
   Completed tertiary                                                                    
  Had had an HIV test                                 734 (32)                           764 (31)

The prevalence of HIV testing increased between baseline and post-intervention in both arms (32% to 69% in the intervention arm; 31% to 47% in the control arm), with a greater increase in the intervention arm compared with control arm (prevalence ratio 1.54, 95% confidence interval 1.32 to 1.81). The intervention effect was similar among men and women (table 3[](#tbl3){ref-type="table"}). The most recent HIV test was the first ever such test for 46% (640/1391) of participants in the intervention arm and 37% (373/997) in the control arm (P=0.09). Receipt of test results after testing was high in both arms. Among those who had been tested during the study period, the prevalence of HIV was 10% (85/841) in the control arm and 6% (76/1276) in the intervention arm, which was significant (P=0.01).

###### 

 Estimates of effect of home based HIV counselling and testing on prevalence of HIV testing. Values are number with variable/number in group (percentage) unless stated otherwise

  Testing for HIV during study period   Post-intervention survey (Feb-May 2011)   Prevalence ratio\* (95% CI)   Intracluster correlation coefficient   
  ------------------------------------- ----------------------------------------- ----------------------------- -------------------------------------- ------
  Overall                               1392/2025 (69)                            997/2129 (47)                 1.54 (1.32 to 1.81)                    0.03
  Women                                 1162/1541 (75)                            808/1551 (52)                 1.51 (1.29 to 1.78)                    0.03
  Men                                   229/484 (47)                              189/578 (32)                  1.52 (1.19 to 1.95)                    0.03
  First ever HIV test                   640/1391 (46)                             373/997 (37)                  1.20 (0.97 to 1.49)                    0.03
  Test results received                 1376/1391 (99)                            966/997 (97)                  1.02 (0.94 to 1.11)                    0.00
  HIV positive result                   76/1276 (6)                               85/841 (10)                   0.65 (0.47 to 0.90)                    0.02

Data were adjusted for clusters and households within clusters.

\*Prevalence ratios for difference between intervention and control arms.

In the post-intervention survey, most (89%) of those in the control arm who had been tested during the study period had done so in a health facility, followed by mobile vans (11%), whereas in the intervention arm most (58%) had been tested at home. Few people (0.6%) in the control arm reported receiving home based HIV counselling and testing in the post-intervention survey (fig 2[](#fig2){ref-type="fig"}). Among those who had never had an HIV test, the most common reason for not testing was "didn't think I was at risk of getting HIV" (74% in the intervention arm; 78% in the control arm).

![**Fig 2** Location of previous HIV test](doht010500.f2_default){#fig2}

For secondary outcomes (table 4[](#tbl4){ref-type="table"}) the intervention had positive effects on couple counselling and testing, with double the prevalence of couple counselling and testing in the intervention arm compared with the control arm. Significant effects on sexual behaviour were also noted, where the intervention had a protective effect on having more than one sexual partner in the past three months, which was 55% lower in the intervention arm. The effect was strongest among those who had been tested (prevalence ratio 0.37, 95% confidence interval 0.24 to 0.58). There was a smaller effect on having a casual partner in the past three months, which was 45% lower in the intervention arm and also stronger (prevalence ratio 0.50, 0.36 to 0.72) among those who had been tested. No significant difference was seen in condom use at last sexual encounter or in knowledge about HIV, which was high in both arms.

###### 

 Estimates of effect of home based HIV counselling and testing on secondary outcomes. Values are number with outcome/number in group (percentage) unless stated otherwise

  Outcomes                                                                                               Intervention arm   Control arm      Prevalence ratio (95% CI)   Intracluster correlation coefficient
  ------------------------------------------------------------------------------------------------------ ------------------ ---------------- --------------------------- --------------------------------------
  **Outcomes within whole sample**                                                                                                                                       
  HIV knowledge:                                                                                                                                                         
   Knowledge that someone with HIV can look and feel healthy for many years                              1577/2024 (78)     1853/2129 (87)   0.86 (0.72 to 1.03)         0.09
  Stigma:                                                                                                                                                                
   Agree that people with HIV are treated badly in the community because of their status                 594/2024 (29)      818/2129 (38)    0.79 (0.50 to 1.26)         0.23
   Any stigmatising behaviours observed in the community in the past year towards people with HIV/AIDS   822/2025 (41)      1043/2129 (49)   0.71 (0.50 to 1.02)         0.15
  Sexual behaviour:                                                                                                                                                      
   More than one sexual partner in past three months                                                     56/2024 (3)        130/2122 (6)     0.45 (0.33 to 0.62)         0.02
   Among people who had an HIV test                                                                      30/1565 (2)        65/1283 (5)      0.37 (0.24 to 0.58)         0.01
   Among people who have never had an HIV test                                                           26/459 (6)         65/839 (8)       0.73 (0.46 to 1.17)         0.01
   Any casual partner in past three months                                                               92/2024 (5)        174/2122 (8)     0.55 (0.42 to 0.73)         0.02
   Among people who had an HIV test                                                                      57/1565 (4)        92/1283 (7)      0.50 (0.36 to 0.72)         0.01
   Among people who have never had an HIV test                                                           35/459 (8)         82/839 (10)      0.79 (0.52 to 1.19)         0.01
   Condom use at last sex                                                                                206/868 (24)       332/1185 (28)    0.86 (0.65 to 1.15)         0.05
   Ever been forced to have sex by a partner                                                             25/868 (3)         44/1185 (4)      0.78 (0.47 to 1.28)         0.01
  **Outcomes among people who had an HIV test during the study period**                                                                                                  
  Disclosed results of most recent HIV test to someone                                                   968/1371 (71)      709/965 (73)     0.95 (0.77 to 1.18)         0.06
  Received couple counselling and testing with most recent HIV test                                      216/1031 (21)      76/801 (10)      2.24 (1.49 to 3.03)         0.02
  Experience of intimate partner violence since disclosing HIV status                                    22/968 (2)         28/709 (4)       0.57 (0.33 to 0.99)         0.01
  **Outcomes among HIV infected individuals**                                                                                                                            
  Any stigmatising behaviours experienced by HIV infected individuals in past year\*                     23/127 (18)        40/127 (32)      0.57 (0.30 to 1.10)         0.08
  HIV positive had CD4 count since testing                                                               67/76 (88)         74/85 (87)       1.0 (0.89 to 1.11)          0.04

Data were adjusted for clustering.

\*Includes HIV positive individuals who were diagnosed before the study period.

Participants in the intervention arm were less likely to report stigmatising behaviours, but a difference could not be detected owing to insufficient power. The prevalence of intimate partner violence among those who had been tested and disclosed their status was low in this population, but the results indicate a protective effect against intimate partner violence among those in the intervention arm who had been tested and disclosed their status.

The total sample of participants who tested HIV positive during the study period was small (n=161). Access to CD4 testing was high in both arms and not significantly different.

Among those who reported receiving home based HIV counselling and testing, 85% rated the quality of counselling received by the lay counsellors as good or very good and only 3% said that they did not trust that the counsellor would keep their information confidential.

Discussion
==========

A home based HIV counselling and testing intervention had a significant effect on the prevalence of HIV testing and couple counselling and testing. Furthermore, there was a significant reduction in multiple partners (particularly among those who had been tested) and casual partners in the intervention group compared with control group. The intervention included pretest and post-test counselling on reduction in sexual risk behaviour as well as follow-up of those who were HIV positive. There were no reports of violence or abuse towards the lay counsellors who offered home testing, and participants reported high acceptability of the approach.

We found an increase in HIV testing between the baseline and post-intervention surveys in our control areas. This possibly results from the National HIV counselling and testing campaign, which was launched by the department of health in 2010. Cointerventions taking place in control areas of cluster randomised trials are recognised challenges of pragmatic trials undertaken in real world settings.[@ref20] Although the campaign achieved increased individual HIV testing, the home based HIV counselling and testing approach resulted in additional benefits, including reaching more people who had never previously been tested for HIV and most importantly reaching more couples. Furthermore, HIV testing campaigns are one off or repeated resource intensive activities, with no provision for continuity of care. Some people in the intervention arm still chose to be tested for HIV in a health facility (40%). The relative contribution of the community mobilisation and lay counsellor home visits in raising awareness and increasing willingness to go and be tested at a health facility is difficult to distinguish. Clearly different options are needed for different individuals; home based HIV counselling and testing in addition to health facility testing services and mobile outreach is necessary to achieve high population level coverage of HIV testing.

The World Health Organization's latest guidelines for couple counselling and testing[@ref21] encourage greater public health emphasis on couple counselling and testing. Transmission between partners in discordant couples (that is, where one partner is HIV positive) explains a major share of the incidence of new HIV infections in sub-Saharan Africa.[@ref22] Modelling suggests that mutual knowledge of HIV status would reduce the annual incidence of HIV among discordant cohabiting couples from 20% to as low as 7% in Zambia and 3% in Rwanda.[@ref23] Home based HIV counselling and testing could also act as an entry point for pre-exposure prophylaxis for discordant couples, which has recently been approved by the US Food and Drug Administration.[@ref24] The effect of home based HIV counselling and testing on couple counselling and testing may possibly be even larger in an urban area where couples are more likely to live together and do not migrate for work.

This rural region of South Africa was one of the first rural areas to have an antiretroviral treatment programme and is known to have high levels of stigma towards people with HIV/AIDS.[@ref25] This study also found moderately high levels of stigma, with over a third of control participants reporting that people with HIV are treated badly owing to their status and almost half observing stigmatising behaviour towards someone with HIV/AIDS in the previous year. The positive effect of this intervention on HIV testing, despite the levels of stigma, is encouraging.

Our overall HIV prevalence of 8% is lower than expected when compared with the HIV prevalence of 25.8% among those aged 15-49 years in Kwazulu-Natal province.[@ref18] This may be explained in part by the fact that the mean age of our study population was 41, two thirds were women, the prevalence of high risk sexual behaviour was low, and the area is rural with considerable migration of men for work.

Strengths and weaknesses of this study
--------------------------------------

This study had several strengths. The cluster randomised design and large sample sizes for the two surveys reduced selection bias. The trial was implemented under real world conditions using local women as community counsellors with salaries in line with clinic counsellors, district standard operating procedures, and testing equipment obtained from local clinics. These are all strengths of the intervention, which provide evidence of effectiveness under routine conditions and supports wider applicability of these results.[@ref26] Previous studies of home based HIV counselling and testing have largely been descriptive and observational in design.[@ref10]

The study also had several weaknesses. We had low precision of effect estimates for some secondary outcomes, which limited our ability to detect significant differences. We did not ask about long term concurrent partnerships, which may pose a major risk for HIV acquisition.[@ref27] Outcomes were self reported and could have been subject to social acceptability or recall bias. The questions related to sexual risk behaviour were taken from validated tools with indices of self reported sexual activities, including whether a person has performed the behaviour and how often, stratified by partner type. Furthermore, we restricted the questions related to number of partners to the previous three months and for condom use to the previous 30 days to minimise measurement error.[@ref28] A team not involved in the delivery of the intervention collected the study outcomes. The study did not utilise a longitudinal follow-up design but rather used repeat cross sectional community surveys to measure outcomes. These two designs answer different questions and for the purposes of this study we aimed to assess differences between study arms due to the intervention at a community level rather than only among a subset of people who did not know their status.

The generalisability of these study results should be considered in light of the context. This study was undertaken in a rural, predominantly female headed area of South Africa, with migration of males for work. The mean age of participants was 41 years, reported levels of sexual risk behaviour and intimate partner violence were low and stigma moderately high. This area could therefore be representative of many rural parts of Africa. The intervention should, however, be tested in an urban setting where it may reach younger people with higher levels of sexual risk behaviour.

Implications
------------

This is the first cluster randomised controlled trial evaluating home based HIV counselling and testing in a rural, high HIV prevalence setting. It provides encouraging evidence that home based HIV counselling and testing by lay counsellors is feasible and acceptable and can have broader benefits beyond the actual testing. In South Africa, the country with the largest number of people living with HIV and the biggest treatment targets, an intervention with a proven effect on testing uptake should be considered for scale-up. The government of South Africa is currently embarking on a revitalisation of the primary healthcare system,[@ref29] which includes the establishment of a national community health worker programme. HIV testing is currently not in the scope of practice of these national community health workers, although the National Health Act was changed in 2010 to enable lay health workers to conduct finger prick blood testing. There is therefore no legislative barrier to this additional task and it should be considered given the acceptability and effectiveness shown in this study and the minimal additional cost related to training.[@ref30] Many countries in sub-Saharan Africa are scaling up national community health worker programmes to support their primary healthcare systems, and a recent technical task force recommended that to achieve the millennium development goals, roughly one million national community health workers should be trained and deployed in sub-Saharan Africa by 2015 at a cost of \$6.56 (£4.31; €5.05) per head per year for the rural populations.[@ref31] [@ref32]

Conclusions
-----------

This study shows that a home based testing intervention implemented with local counsellors paid salaries in line with clinic based counsellors and using district testing equipment and procedures, can achieve high uptake of HIV testing, increase couple counselling and testing, and lower sexual risk behaviour. Our findings suggest that home based HIV testing should be considered for scale-up as an approach to reach targets for HIV prevention and treatment.

### What is already known on this topic

1.  Many countries are struggling to meet targets for HIV prevention and treatment owing to low uptake of facility based HIV testing

2.  Home based testing is being promoted in several quarters but without strong evidence of its effectiveness over standard testing

3.  A recent Cochrane review, which included only one trial undertaken in an urban area, concluded that more evidence is needed to inform scale-up of this approach

### What this study adds

1.  Home based HIV counselling and testing increased the prevalence of HIV testing in a rural subdistrict of South Africa with high levels of stigma

2.  Benefits also included higher uptake of couple counselling and testing and reduced sexual risk behaviour

3.  To reach HIV treatment and prevention targets this task should be considered for community health workers
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